Edge et al prospectively evaluated the incidence of morbidity during high risk interhospital transport of children by nonspecialised staff from referring institutions and retrieval by a team from their regional PICU.8
Adverse clinical events occurred in 2% of transports undertaken by the specialised team and in 20% of those undertaken by nonspecialised staff.8 Such evidence, and that gained by audit in PICUs in the UK strongly supports the concept of specialised transport teams. The same volume outcome argument used to justify regional specialised units applies to transport; the more you do, the better your results.9 Many referring units would agree with this and also see the additional advantage of retaining their scarce staff resources within their own hospital, rather than losing them for prolonged periods of time on transport duties.
Paediatric intensive care transport teams ORGANISATION There will always be significant variations in transport systems among different hospitals and regions, reflecting their different populations, needs, and resources. Common to all, however, is the need to coordinate service provision, training, and audit. Protocols must be established to deal with common clinical and administrative issues. A paediatric intensivist experienced in transport medicine should direct the transport service. The recent BPA report into the care of critically ill children recommends that the provision of paediatric emergency transport services should be the responsibility of regional health authorities and their successor bodies.
STAFF
If a regional PICU offers a transport service, the overriding benefit to the child is the early input of a specialised intensive care doctor and nurse, the 'transport team'. Team members must be trained to undertake a full range of procedures including airway and ventilator management, and vascular access and monitoring. They must also be completely familiar with the transport environment, including the operational and safety features of the particular vehicle they are using. The progress their patient is making. Further contact with referring units through an outreach education programme, aimed at providing information about resuscitation and transport, should also be considered by regional PICUs.
MODE OF TRANSPORT
The team should be available 24 hours a day and be able to mobilise immediately. The manner in which transport is arranged will depend on the urgency of the case, the resources available to the team, and local geographical or meteorological factors. In practice, the local ambulance service is likely to be the principal provider. Procedures must be established with the ambulance service to clearly identify requests. In urgent cases, in which a referring hospital requires assistance with resuscitation and stabilisation, a 'blue light' response is justified, but safety of the team, patient, and public is of the utmost importance. The team must never exert pressure on a driver or pilot to take unnecessary risks. Likewise, transport providers must never exert undue pressure on a medical team to transport an improperly prepared patient.
In many areas of the country, ambulance services provide helicopter air ambulances, usually aimed at providing a rapid response to the scene of accidents. Helicopters are an ideal vehicle for use by a paediatric transport team over distances greater than 50 miles, or for shorter distances when responding to urgent calls in heavily congested urban areas ( Unexpected problems occur, but in my experience, most adverse events result from poor planning and preparation. The transport environment is noisy, poorly lit, and access to the patient is often restricted. If a child is properly prepared for transfer, few procedures other than monitoring will be required in these difficult conditions even if the distance is long.
A structured approach to the assessment and preparation of a child is required before setting out.
AIRWAY AND VENTILATION
A failure to adequately assess and manage the airway, and the associated need for assisted ventilation, is probably the most common cause of morbidity associated with transport. Always ask the question 'does this child need assisted ventilation or intubation to secure the airway?' If there is any doubt about either of these points, intubation should be undertaken before departure, as emergency intubation while travelling is often difficult or hazardous.
Except in patients with a fractured base of skull, nasal obstruction, or significant coagulopathy, every child should be intubated nasotracheally. A nasotracheal tube can be securely fixed, is less likely to become kinked or dislodged, and causes less discomfort than an orotracheal tube. It must be securely taped to the face to minimise movement down into a bronchus or out of the larynx. Correct position of the tube -that is, with its tip in the midtrachea -must be confirmed by a chest radiograph immediately after intubation. Humidification of inspired gas is essential throughout and is most easily accomplished by using an in-line condenser humidifier. As an alternative, small aliquots of sterile saline (0 5-1 ml) may be instilled into the airway to provide humidity and assist in clearance of particularly tenacious secretions. All intubated children need regular (hourly) endotracheal suction. A failure to provide suction or humidification during transport can and does lead to tube blockage and atelectasis. CIRCULATION A failure to adequately resuscitate shocked infants and children before setting out is another trap for the unwary. Blood volume deficits and ongoing colloid losses must be replenished, guided by clinical response and monitoring of heart rate, arterial pressure, and central venous pressure. Colloid solutions such as Haemaccel (Hoechst) or 4 5% human albumin solution are often used for initial volume replacements in aliquots of 10 ml/kg followed, if indicated, by crossmatched blood. If low cardiac output persists despite volume replacement to euvolaemia, inotropic support should be started using dopamine or dobutamine 5-20 ,ug/kg/min into a large vein. In refractory cases, more potent inotropic drugs such as adrenaline or noradrenaline will be required.
MONITORING
Monitoring during transport must be comprehensive. Clinical monitoring is clearly important and must continue, but auscultation is difficult in moving vehicles, and therefore reliable electronic monitoring is essential. It should also be noted that audible alarms may be undetected against background noise. Facilities to acquire an electrocardiogram, invasive and non-invasive blood pressure, pulse oximetry, and temperature electronically must be available during all transports. Ideally, end tidal carbon dioxide should be monitored in ventilated patients, especially those with head injuries or non-traumatic coma. In addition to these general considerations of the airway, ventilation, circulation, and analgesia, many 'disease specific' issues arise which are beyond the scope of this paper.
PREDEPARTURE CHECKLIST
Meticulous attention to detail in the preparation of the patient and equipment should minimise the possibility of equipment problems and clinical instability during transport. I strongly recommend the use of a predeparture checklist even to those who frequently transport children (table 3) . No airline pilot, however experienced, approaches takeoff without first running through a detailed checklist.
Conclusions
Interhospital transport by specialised teams is well established in neonatal medicine, and has been shown to reduce the incidence of 'secondary insults' when older children are transported. All critically ill children in Britain should have access to paediatric intensive care facilities, and a service trained to move them swiftly, but safely, to these facilities.
